(19) CH^&J^^ol§(KR) 
(12) ^51§S(B1) 

-fSOlnt. Cl. 5 < 45 > 1993^10311^ 

nG06F 3/06 (1D H|1 993-0009801 

(21) ^1990-0017306 ( 65) SJH^^ ^1991-0008582 

1221 j^Rfr 1990^1QP29Pj (43) SJHgjXl 1991^05^31^ 

(30) ^tf^j^S 01-281735 1989^ 10IJ31SJ ^^(JP) 

(71) g§!°J D^M?\0\0\A\ £A|d> OfSOl 50lx| 

m&z* iwwsktu zhsm^iai aioisioi^ sdptsj- 22 72 



(72) ^SZI U3f^d| V^E>3[ 

SSS* £23££ SOHAI ^OilSIS 52 2-9 9^ A| 3 1 ^01 At £A|t» 2 

oh usm 

(74) Dldioi USgf, £^ti 

(54) 31^X1 Ajg Jl^g agEH AI^E" 



SI 1 £b e ^S*J ^AlOJIOil g^£H Al^^e £A|^ M^£. 

SI 2 ££r ^AIOIIOII 2l^3|e?SXlM SEAie 

si 3 £^ ^oi ^ai oil oil io m^m SEAI» ME. 

SI 4 E£= ^'A|0||2J FDD Oil Ahg£j^ P^31 ^gB[^ £Q . 

SI 5 £^ ^A|0i|S4 FOOOil Afga^ 6ilE=H ^gofb £0. 

si 6 £ mxj xii 8 ^:>i ^aioiisi m^m ^«6^ M^xfm. 

* £^°J ^fi^^Oil diet 



10 


CPU 


11 : ROM 


12 


RAM 


13 : FDD 


14 


FOC 


15 : IDSIS 


16 ■ 


eiawioi^ 


17 : 


18 


oilE 


20 : oiieai 


21 : 


3Jsei 


24 : 0£!Ai 



s ssaoii sioj/h. :>i^sxi^>h A^ea^ sxigoii/H esai a^a sxioii a 

g? Al^SOil S^SJfcr MSEI CI^H S2I21 Al^g ^'@8}b 2I^S£I£I 6J« ^0! 

6Jfe Al^^Oil 330IP. 

g2H IH£g g^Eie°J ^^61 Al^SOil 2iOi/Hfe 2J^ UI^SXIS/H §^UI CI ^3 SXI(FOO)^ 
Alga 12 SIQ. FOOOil AlgfOI ^4*§P21 501 Si a . A^OIIfe }|^0H*ll£J CI ^3 

°J Sa5{A»OI5(8€JXI. 5.25&JXI. 3.252JXI). Dimms.. M^SU ^'£(e?«^)§oj §>s 0 | ojC*. 

F002I mZ-Ei M±®m 9^8}3I SloHAJfe FDD Sgo, o] El 0j|O| ^:>> gfiSfU. Si»2§fe ag^SSI 



poos* s^t^ Sife fi^^ej ejEUHioi^^ saisa. 01 ejaimoi^ msui ci^a e^ean 

(FOC)S SSaCN, ISISJ^^Ai 5H^£JH SID. 

Al^gOIIAH ^^(AlOil *>Xl(CPU)£f Al^gOll S^S^r F0D2J 3* *{g6* 

*H£lg OI33S CPUIH F0D2J Ah^Oll F0D2J HIOHUgM aS}A|^ IJfi^ 2*31 US 

OIQ. ^ F0D2J M%'0\\ CDS}. FDD2I2J QIOID S^dl b|g(5||H^f ©^i&CCH^ 1§^&2J 01 

m Aien. m^4*, sjch ^eh^ §si E^oiazn a^o^i oh son cpus= d at n*eioiaoti d 
e fliois 4iAitt aia. 

F0D2J @5g *J@SI^ 80 £ a gXIIS i^AI^Ai e§« 0SJ ^| x| # 3IS2S8K* 

^SH aa&! ±gj g^^CHI 218*01 FDD E| A^2J ofLfoj MSj^C^SiCH^JM ^^ote gJ*«OI 
SIP. Of 31 Oil Al g^^r 611 HS ^^@ei ^QlSS&e ^§8PI SH& g^OI 

a. s& i^gj g^^, diHfe msjoiesMi sa. oi &*»oii sistoi ai^soii fod 

si ^gsffe 33 oi zn^sn^. aam oi gj*jou/HS= am fdd^chi *!Btt^ sia. 

MSJ40I e^6H£. 3l^g£^ aE FDDg *!£tt^ SID. 

#2H2J gISSSfe ^^4=^21 e*§S AlSfOII CHShOl FDDS 2JM3*0|D. 0I£ 

&iSH Olives eb«^ §SJ6H£. D§ A>£*0| ^0|§! fc!«2| FD0M Al^iyoil S^6H£ CPlfe 

t?^ gj^ soid. 

& ejgoj Al^gOll S^flfe FDDgSJ £J ^ Oil °iO\M Af^OI Qg 2|2!StXI 

s *j@sj 3^011 Ah^mgoi b^si eaj^so^ 3301 o^ua* **4*si ^01 p^ Pistirxi 

s x^^h^ ±4E3h£ Ai^se Jiissib 3^ chi sip. taehAi e g*soii 2js>e ii^ms.. d\ 
e?sxisi a?i. disiM^i^sj ^esj a^oi ag^i Ai^goii Afgsiis smiaiioia^ JHgjaoi 

J}^^ 2g D h\°*m ^jg& 4 s SIP. 

^3}^. ^^1 5|2j§Jt|S*SJ AF 01 01! AH ei£-iDilO|^ d52J iS^g ^ A| tffc £1^13101^ ^bd : 

ai xi sy§ ^bi6f^2, oi aixi^Ei oii/h ^^sj^ ^01 aioiBg ^01 ^^si eiami 

Ol^iM^^oj gohOitAH 61s<Mg AJgSIOI ^Ol OjE-IDIIOI^: ^^CHI S^Stfe 6iSS^^£*g 

^bisf^ ^ as : e^Aioii ej a nil oi^i mshah n^sis ^yoiiAs 

S^a^ fe^l *!g0HOIE}0ll Wt&M Al^gOil g^S feOI AF^M ^^6H2. ^f^l 

3|s*sxi2i ^e«iotg ^sa^ xiicH^y e ?bi» ai^boic*. 

HI 1 £br S S^Ei A|>tgjSJ ^fi ¥Si £A|& M^£0ID. S AI^&'QJ ^X{\^ §°J xH 

£l§Xl(CPU)(10). R0M(11) % RAM(12)e ?UI&Cf. CPU(10)^ R0M( 1 1) (XI 

ram(i2)oh aioiDoii me} *tms\ gioie* x\z\m oi Ai^^e sj^ ^i^&xi^ah 

Al^ag FD0(13)2} CPU(10)2JH| 2JQiaiO|^M ^SSJfe F0C(14)S ?UI&P. F0C(14)^ CPU(10)°J 

Hid oil cuaf fdo( 13)°J ^p^xiioig ^iom, zis ejsmioi^ ^i^ej ^is^a. e ^ f s^i 

F0D(13)^ FODSI AhSM ^SSPI «® Q|0|EI(0I8K ID Q10IEJS ^IXH)M ^^Sfe Si^ 

(idsj£)(i5)s ^«ie»a. 

Jt\ 2 £21 £A12f erOI F0D(13)£f F0C(14)2|^ ^^2} 21 & fill 01 ±& ( 16)011 2I3KH S^£I02. 2| 21 

&w\o\±ae)m gSHAH ^eejEuuioi^ ti&2i m&m ^mmo. °ie\mo\± tisoiife Foc(i4)oii/d 
^£j£r <M^sAi one^s ^eioiH ^^&<iim(Ds). ±m m±(sp). ^t? ^s(dir), 6ii^^^6i 

s(SIOE) ^ QIOIEI ^l^<M^(W0)3^ F0D(13)^^EI ^^£J^ dlS/Hb dlSee 

0<ii^(TR0). ^t(WP) GIOIE* B^6I^(RD)^ 2iQ. S »9 0IIAI F00(13)°J Ui^Oil ^ 

xigfe to sis(i5)fe io aioieie ^ysFfe oiieai(20)M iosjs(i5)& oiisai(20)oii/H # 

io qioieim ?\m et 6Js(wp)m Ssaife ejeimioi^ <ys^d6)e es^oi foc (14)oii 2 

HI 4 £HJ EA|2» ^01 FOD( 13)^ 9|^QH»|oj C|^3(17)0II CK8^0| GIOIEISi e^g 4SAI 

otfe 5||B(18)e ^ba. C|^3(17)H| ^eOllfe F0C(14)°^ SOHg §£f(MI 2I8KW ^^S^SI 
£J eaM( 17a ) 0 | i^5!2S Cl^3( 17)EJ £J2J^2J e^s Egj OOIQ . SIIH(18)fe £AI 

H 3HaiXI ^I^PCHl ^Xl33. BKZ\X\D\=?2\ >i6|ISe6|SJ ^?^^0j| SiolO\ C|^3{17)HJ e^s 

^»(Sl^fi A)2§ OI^<g^)m£« ^P^£JOi SIO. F0C(14)S^6|2| 6Js DIROil 2I8KM 5IIH(1 
8)^ OISV0HSI 0l§g?sr(L4l^ g^gf £cr 2|^^g?)g XIAI^feQ. CN3>|Oil Ai feeiai^ "H"SJ ai^ 
OIROI #^£19 LH^^&OI XIAISP. -L"^ OIROj g^JSje SEI9»»OI XI A| 

Sa. SE F0C(14)S^Q£* g^(SP)0ll §5|8hOI 6UB(18)^ XISS =H SCI! 91 XI OIS&P. 

F0C(14)fe oll£Cl8)SJ 0ie>iai(e^4=)0ll me i*^4*2J ^gJ g^(SP)g ^^elQ. 

I0SJ^(15)^ W! 3 £SI £A|2J ^01 ^SEI(21). 2HxlSJSg ^^SJfe §1 M^(22) A|5§ ail 

xi^as ^p^afe oiisa(20)s ?uie fedisj^oip. 3fsei(2i)^ ^^&x> ckoii a^si^ 
g±(sp)§ 3>s§8m. ^ei Ail 5^e X |(onges i60)J»xi asfe eioi^&w tc^ ^ 

a fciiai^ B H'2J 6!£ TCg ftfiJ^Q. ^SQ(21)2| eaiOiBXf CLOIlfe ANO^IOI e(23)5j £3**Ja 
PI S^ga. AND>il0|e(23)2J ^ oj^SJ BXKHIfe F0C(14)S^aS| 6J a OIR S! M^ oa>A|(24)S 

0*!Ai(24)*r F00( 13)21 LH ^ CHI ^XlSCM 2iP . ^ 0d)/H(24)^ HI 5 £2J £A|2* ^01 
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a(t7)sj sisi^si^sj osj ^ixioii sii2(i8):>> oigs^e zx^m &me\o\ ^aiam §^ oti 

£ TROM F0C(14)£r 2J EH IHI Ol ^ £j^SAI o<U£ TRO© 4*6!& V 2^MI 6112(18)31- ^ 

*|2J }|^ 9|X|I» £|£r 3*§" 2i^2J ea« 0 0{| 9|X|of^ 2^ S#§>P. 

iiJM©(22)^ 1^9Xf CKOil gJ^SJfe (21 )S^6|2J TC(X1 ^?l6H/d 10 S&^eHM 2H 

xlSm 9I& £Hxl SJ^OIP. 10 g&^EHg* F0D(13):>r ^£H(©^/5I^ 2E)^1 omn, ID 

OIIOIP© CPU( 10)0il g^Shfe ID ^iSE2] ^EHg 2|0|§hP. lHli(22)E \0B&QW1\ M\=S\ 
S g^BX} Q^^EI fc£ia|WJ U H"2J £}&m AND :HI0I^(25)2| §^2J gJ^BXIOll g^&P. AND }l 
01^(25)^ Q^2| ^^BXKHIfe FDC (H)S^Q£J 22J0IS «^e<M^ DS^f gJ^SIH. g^BX* 
S¥E*SJ Gil NAND ^ilOI^(26)SJ &»2J S^EfXKHI &^1>P. M£l#©(22)21 #^BX|- 

Q^^Bi <Mg§ AND ^IO|e(27)£J g.^ S^BXKHI #^^Q. AND ^101^(27)^ P^5*2J gj^BXf 
Ollcr 2£*01« QS^h gJ^£J03. #^eXf^^a°J <Ma G2B NAND :HI0|^(28)°J &5*2J 

NAND ^101^(28)^ Cf^^SJ EJ^BXfOII^ }|^S^£!/H (WP£»/d )(29)S¥QSJ <M^ WP}> 

a^&Q. NAND^!0I^(28)^ AND Pil 01 ^(27) ^^EH fe£l2l|gJ "H"2| Q2^J gJ^QS ^Ei^fOi £J 

2. tei eii^ "L u 2j piaas tim. ww 2iEtmo\± <y^^Ai s^e*p. w^m(29)^ fod(i3)2j 

LH¥OII *2x|£IS2iP. WP£]AH(29)^ C1^H(17)§ 4*^8^ 3il0|^0il gxl@ 31^5^ 

oise s^sfe ^aiai^ " l"si wpg s§*&a. fdc (m)^ °jehihioi^ ti^^M wp§ 
cir^a( i7)chi ch^ aioipsj :>i^M*m sxi^p. 

£h£. NAND ^IO|^{26)^ P^^2J BXIOII EHIS2.I (20) Oil AH IDQIOI&f^f gJ^P. 

NAND >ilO|M(26)^ AND ^IOj M (25)0il/d feaidlg "H"2J £Js G10I 2J^£JS e*!EI «3f- S CH 0II2£I 

(20)011 iogioips wm o\£imt= 2}e\mo\± u&s/h fdc( i4>oii s^&p. 

0il22.|(20)£r ^-MO|3|0ll/Hfe 4^H)°J H£|/dl^g2J M^MB(30~33)M AIH^ d||X| ^EIOIP . 

2| M^Mg(30-33)g 9^EK21)S^6<2| 6!S TCg S)S8fe eiW&(34)°l S^da^ H£|AJ|ec+ 
Xf PSOil gj^go^^ aioiEl "1-01 HdlAIIMSD. 0<^|OJ!/d^ M^Me(31)0il GIOIEI U 1"2J 

°EI/HIMM ^SSfXI &^a. ^ OilHdl(20)CHI^ 4d|eoj A|HM aiXI^Ei^ "10ir£| ID 

QIOIEiPh eitHEH(34)°J ^^-^sOII §?!8h0j 5 dl Ail e (preset )@Cf . 01 lOQIOIEffe OIIMMOi^^ 
401 a 80"2J a§ AhgfOI ^2KSJ ^OI& <M«9J FM)S| Af^H ^^P. 

agoii ^>oi ^aioiisj ^s^a. 

^d. XHI 6 S1°l X^dlOIIAH^ CPU(10)^ A|>rU01l S^S FDD(13)2J A^*#0||Ai e« 

^JSIXIS ±lg§hCK QeOII, S ^SOIIAI^ FD0(13)^f ^e«2| tt 80°£J PS0|>1U(^^ S7) 

SE^r M^^^f "80°0|^1. A^ fc OI ^H}^ DM <Mg2j ^(^gj S5)S1XIM ^g&Q. 

^© si°i xnejoii/d^ cpudo)^ m 7 soil £Ai6n= xnaig ^^^a. ^ ^gj sio^f ^01 

CPU(10)^ FX(14)M HIOIS^ FDD(13)S| S1I^(18)M Ul^ ^If2£ ^^^P. 01 3^ CPU(10)^ 
5IIH(18)°J XllCHOIl eg«3^E|(£A|^&, k )S| Hdl Ail^ 3fgMx| VCB OUSMCH "39°^ 

AjlSelQ. {±m SI 1 ) . FDC(14)^^EH, OHMMCH "43°°1 g^^HJ ^gj SPM FDD(13)0il 

S^^a(^^' S12). 6IIH(18)^ XII 5 £A|2MT0I FDC(14)^^&2i W± SPOII M^I6HA1 

a^ad7)sj ui^^sr(sf^fi ai)°^ oie^p. cpudo)^ r^e spm ^§§5q, ^"sj g 

£^o!S (^gJS13, S14). o||2(18)°l 2J^^^2^ ^S>§hQ(^gJ S15). ^ A| 

^fSOII S^S FD0(13)^^ "40 n SJ Af^ PSOIS 5||H(18)fe 5lUI^°J ^^(XJI 5 £Oil £A|oF 

^ n)^xi oi^mn. n M^oiiAi si^sss ^iw^ e^sixi fdd(i3)^^ 

U 80"°J Ar?>^ PgJOIS 6112(18)^ CH ^219!xlS^a £J^S»^2S dlbH^ t^SfZHI S 

a. 

CPU{10)^ l^^^iSI ^gj SPS FDC(14)S^6i ^^Al^Ai oil 2 ( 18) It 2]^^£»2^ ^<^§fC|. 

01 §^ SPOII ^^ISHAH M^^h^E^ 3^^Xlg 2.>^§>CK^S S16). Sil2(l8)^h ^gJ 

SPOII ^J\mM Oie^aHOrQ 0£U AH (24)011 °Jo^ oil 2 ( 18)^1- P^a(17)°i 5J2|^ M 

^ osj 9ixi^xi oiesiifexisi o\^m ^mmo(±^ si7). ^^4- ° 40-21 ±w m± sp^r ^^aoi 

AH 0d'AH(24)^^H 0 <^J^. TRO^ ^^3 53 CPU(10)^ FOD( 13)^f M^4^ "40" SJ A|°/2J 

P^ei 5jHS *!^£>P(±ty S20). &m 0d"A1(24)^¥P ^ Odl TR0^^ g^SJSSOII e 

^3^EH2j d^^Xl CV^^ "0 U 0| £IS CPU(IO)^ F00(13)^r °80 B °J A^^S| EIEJ2S 

□ (^iJ S18, S19). 

012} ^ ^ £1 Oil SISfOl FDD( 13)^1 U 80"SJ Ah^SJ EISHS ^^6f3(^U S22J 

0IU2), CPU(IO)^ S S^gOtt 2*ef ID QI0IP2I xHdl^ 0I^^P(^e S3). 01 ID GI0IP2J 

e^^aoiiAH^ crj(io)^ m 8 22} xnae ^st^p. cpu<io)sms FDC(i4)e hichs}oi. 

FD0(13)2| S02(18)M SI^SFSS &^^P(^© S30). oil 2 ( 18) P^a(17)2j 5I2|^°| §§« 0 
21 91X1^X1 01^8101 ea« 0^iA1(24)S^a s^jji^^i^ TR0 ^ ^»£|S 5||2(18)2J 
Sl^^^og g^ttQ(^gj S31, S32). 

01 ^gi S322J xHaOil 2\$\<X FDC(14)^^Q LH^^gfS XIAISI^ ^eiQI^ °H S 2| 6Ja DIROI 

sa. a o^/H(24)^^Q2i ^^«is<ys: TROfe feaiai^ 'H a 5^ @p. a>a»H hi 3 221 2ai 

2* UOI l0a^(15)M FD0(l3)0ie , 5^EH(21)^ geiCH^EHPF aUlflOl FOC( 14)^^6121 ± 

m &± SP2I PHAle^P. ?f^Q(21)^ Hdi>dl^& 3^^X1(011^^2 160)7?rXI 

^ 9Sr9 eioi^exf Tcs^a fe£iai&' -H*2i icw m^&a. oi^ioim 9^eh(2Doii h^iaji 

S£l^ B\E^Z\zz FDD(13)2J g^2J B^/^l^ £2QII/d£r 91m ^ Sl^ SP2| H^^OII 

SiOIP. =. §914 °80°2i A^^SJ P^OilAI^ ±m SP21 mO\ "80"0I2^ 

3^^(21)011 HajAiieg^ 8101^01© QU. 0\&m ^XII3 D bH2J "160'2S §vp. 
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3^6H2i)£r foc(i4)s^eh°j ±& s ^ sp§ "160"^ xi 3^^6ha Eioiy exi tcs^ei teeiai 
-H"2i &js tcm oi tc:» i^aa 01 tim. rem aiasf^ eiwe*<34)si 

sOil A|°i aiXI>i£i(20)°i 2* IU1K30, 32. 33)CHI QI01EJ- n \V?\ H El Ml e e Q( ^ HI 

S34). M£)Mg(22)B 3>gEH<21)^ ^EHS>1 <m^ TCCHI ^ISHAH ID 2£2J &EHg 2J0I 

10 §S feJEHM aUxlilQ. ID g&^EHPJ >MI^9S AND Xl 01 ^ ( 2 5)S VEH fediai^ "H B 21 61s 
G10I £^£|01 NAND >il 01^(26)^ ^£JS?h Al R ^ fllXI^El (20)S^EH £| ID QIOIEIS tls. WP 

21 QJEiiBIOI^M mo\{M FDC( 14)011 S^S^ ^EHZ>> 9D. 01 dH NANO ^101^(28)^ bl^EJSSI & 
6HOII2. WP &!AH(29)^^E1 fc£ld!l^ "L"2J ^1^2^ WP21 ^£J01£ 2^ ^X|2J ^EHM ^ 

CPU(IO)^ oil^(18)2J e^g^Sfg Ul^^££ gff&CK>:f3! S35). WZ\H FDC( 14)^^6-1 2J^gJ 
XIAISJfc fediai^ n L"21 DIRPh f^Sa. 01 6!S DIROil 2J8101 AND ^01^(23)^61 

^ejsii^ "l-si aeioia&Jt *§ssoi 3hsei(2i)fe m^ich 4rsi?> sck e>e si^&ssi e^oii 

HQS* ^gJ SPZU F0C(14)S FDD( 13)011 £^@Q. 01 r^gj SP£r AIHS2IUI (2 

0)21 ^ M^Mg(30~33)2J M^£*XI CKOil iS@a. CDS} AH ^ «± SPCHI e^lSHAI AlH^eilXI^ 
64(20)2^61 = £1 A||egj ID aiO|E}(0|3|0||Aife 401M21 "1011"^)^ 1U1S«! NAND 31101^(26)011 § 
^@a. 015011 2J8f01 A|5§ 31 XI ^ El (20) El 21 \0Q\0\E}D\ WP2J £jaffllO|^£!M foUAi 

F0C( 14)011 SgSa(^i $36). 

FDC(14)b 10 BIOIEtS CPU(10)0il SMQ. CPU(10)*r M 6 £21 £A|2f 1>0| ID GI0|E}0il 

Old* AH AI^DOll g^S FDD( 13)31- M^4* "80*012 Q§ Af^OI #a«£J EtajUfe* ^OIe> £ig2| 5 
£^ *!B&Q(£gJ S5). ee, ^2H2| EJ&2I S^OII F00(13)0llfe 10 £1^05)^ ^XlSIOl 2iXI 3f 

id aioieife "o h oi @a. oisjoii °i8toi cpu(io)^ "80"oij3 #enei 

EISJ2I FDD(13)31 Al^gjOll S^SICH 2A*r 6!Bf»a(^€l S7). 

6||£(18)PJ CI^3(17)2J £121^21 0H| ^ XlJIfXI OlgSHl. OdJ A1<24)^^61 e^HI^6] 

si TR0JJ ^^£ia(^S S34°J Oil). £rdiai«J U L"2I M^iXllS d!S TRO?^ i^£IS 9966(22)8 
MdlCH CDBJ-AH NAND IHI 01 M ( 26 ) £r bl^EIHSl- ^E«3| £|H AIH^ ^IXI >:6i (20) S^EI SJ ID 

ai 01 El 2| 3XI^E«M ^Xl S> XI SO. &SI NAND ^101^(28)^ ^ El HSU. WP fi!/d(29)S^Q 

fediaisi "l-si wp# ejei mioi r^^ym esHAi foc( 14)011 a^s^ sa. ^ 

CPU( 10)011 2i& 2S;f SHXIiaCH FD0( 13)21 s^rsi SE^ «|e@ ^ens so. 

01^^ ^01 S ^SOll 218^ FDD2J A Oil AH a§ FODM 6g B 8K3 . SE ^^4^3^ §^ 

8h^. om Ki°*m id ai 01 ei oil 2ishoi id sis(is)2| oiisei (20)011 H£iAiise>a. cpu(io)^ ^^j 
m± sp2j ^isMxie oigo^cn e^2i e^/x^ e^si^ ^01 &i ^g2E2j ^ehs s>s^a. 01 

^^SEAIOll 01l2dl(20)01l Hdl/dies 10 QIOIEIS ^^81J>. 01 10 CIIOIEtOII CQSI F0D2J ^^xHdl 
9E, ^31 ^AlOIIOIIOlhr CHlSai (20)011 H£IA||e£jfe ID GIIOIE}^ 4bl^SJ ^SSS^U. 0121011 

5oi oi^s mmo\u. saiMi^afe id qioiei^ fod2i ai^2j mgoii a>a> oiai 
a. cpu(io)^ oiise^ 012.1 10 qioiei^ fddsi Ah^mgoi onsfb -eiioiss 01 qioim 

m oiesHAH ai^soii FDD°i a^m ^^smi sd. 



S^?S 1 

PI^Sxl ^g^l^M S^EI Al^gJOll Si 01 AH. 4 h 3l Al^gJ°l g^XH£l Sxl(10)2f 

^ XI (13)2>21 01 El mi 0| ?g812. ^^21 eiEHHIOI^ 6«^61(16)^ 5HXH8F01 fe^l 3I^§X|(1 

3)011 S^92, ^31 ^1^^X1(13)21 °1 AfOIOll/d afS SJEHHIOI^ <^^21 ^A|5^ 21EIIBI0I 

^^B(14)JH : 4.01 PI^&X|(13)21 Ul^Oll ^ XI £101 P|^SX|°1 A1ST01I d>£|Al ^§9b ^1 

§ QIOIEig ^^6fe XI^EH^e(20)e ^IXIH. <N^££A|01I ^^| ail XI ^ El ^Ef^^^El 
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Specification 



Title of the Invention 

Computer System Having Function for Identifying 
Memory Device 

Brief Description of the Drawings 

Fig. 1 is a block diagram for illustrating a 
computer system according to an embodiment of the present 
invention . 

Fig. 2 is a block diagram for illustrating an 
external memory device according to the embodiment of the 
present invention. 

Fig. 3 is a block diagram for illustrating an ID 
circuit according to the embodiment of the present 
invention . 

Fig. 4 is a view for illustrating a disk used in a 
FDD according to the embodiment of the present invention. 

Fig. 5 is a view for illustrating a head used in the 
FDD according to the embodiment of the present invention. 

Figs. 6 to 8 illustrate a flow chart for 
illustrating operations according to the embodiment of the 
present invention . 
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Description of the Reference Numerals for Major Components 
in the Drawings 

10: CPU, 11: ROM, 12: RAM, 13: FDD, 14: FDC, 15:ID circuit, 
16: interface, 17: disk, 18: head, 20: memory, 21: counter, 
24: track 0 sensor 
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Detailed Description of the Invention 

This invention relates to a device used as an 
external memory device for a computer and more particularly 
to a floppy disk drive and further relates to a system 
provided with a memory device identification function for 
identifying specifications of the floppy disk connected to 
a system. 

Conventionally, in a computer system such as a 
personal computer, a floppy disk drive (FDD) is used as an 
external memory device. Multiple types of FDDs with 
different specifications have been developed. The 
specifications include items such as physical sizes (8- 
inch, 5.25-inch, 3.25-inch), recording densities and track 
densities (the number of tracks) and the like of a disk 
which is a memory medium. 

An interface exclusive for a FDD is required to 
connect the FDD with the computer system. Typically, a 
standard interface which allows multiple types of FDDs to 
be connected with the computer system has been prepared. 

This interface is called as a floppy disk controller 
(FDC) and has been developed as a LSI circuit. 

In the computer system, a central processing unit 
(CPU) executes processing for identifying the presence or 
non-presence of a FDD that is connected to the system and 
its type upon initialization. This is because a CPU is 
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required to change control information to information for 
the FDD based on the FDD specifications. That is, the CPU 
is required to execute control based on parameters such as 
a data transmission rate for transmission with the FDD, 
step rate (a moving time per one track when a head searches 
data) , track densities (maximum number of tracks) and 
maximum number of sectors since those parameters changes 
depending on the FDD specifications. 

With one of the methods of identifying the types of 
FDDs , the number of tracks (the number of cylinders) , which 
is one of the FDD specifications, is identified using a 
step pulse that is generated for search operations of the 
head based on the position of the track 0. In this case, 
the step pulse is a pulse for use in driving a stepping 
motor that serves as a driving source for a carriage having 
the head mounted thereon. Typically, the head moves by one 
track with at least one step pulse. This method enables 
the number of tracks of the FDD connected to the system to 
be identified. With this method, however, only FDDs with 
the different number of tracks can be identified. If the 
number of tracks of the FDD is the same, the FDD cannot be 
identified even if the recording density of the FDD is 
different . 

With this conventional identification method, only 
FDDs with the number of tracks that is limited can be 
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identified. In the case where the number of tracks of a 
new type FDD is the same as that of another FDD that was 
connected with the system, if the new type FDD with a 
different FDD specification is connected with the system, a 
CPU cannot identify the new type FDD. 

It is an object of the present invention to provide 
a computer system that is capable of automatically 
identifying multiple external memory devices such as a FDD 
which are connected with a computer system without limiting 
to the number of tracks or the like for identification even 
if the external memory devices have different 
specifications from each other. According to the present 
invention, if a memory device with some different, 
specifications/ such as a recording density, the size of a 
recording device, and a presence or non-presence of a 
reject mechanism, is used with the computer system, the 
specifications can be automatically identified without an 
operator . 

The computer system having a function for 
identifying a memory device comprises an interface between 
a CPU of the computer system and the memory device . The 
computer system is connected with the memory device through 
multiple interface signal lines. In addition, the computer 
system includes an interface unit and a register unit. The 
interface unit exchanges various interface signals with the 
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memory device. The register unit stores identification 
data set based on the specifications of the memory device. 
The computer system further includes an identification 
circuit unit and a control unit. The identification 
circuit unit has signal transmission means for transmitting 
the identification data output from the register unit to 
the interface unit through a predetermined signal line. 
The control unit identifies the specifications of the 
memory device that is connected to the computer system 
based on the identification data transmitted from the 
identification circuit unit and executes drive control over 
the memory device. 

Referring now to the drawings, one preferred 
embodiment of the present invention will be described 
below . 

Fig. 1 is a block diagram for illustrating a major 
part of the computer system of the present invention. The 
main body of the present system comprises a central 
processing unit (CPU) (10), ROM (11) and RAM (12). The CPU 
(10) executes various data processing according to a 
program stored in ROM (11) and data stored in RAM (12) . 
This system has a configuration in which either a single or 
a plurality of FDDs (13) can be connected as an external 
memory device. 
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This system comprises an FDC (14) constituting an 
interface between the FDD (13) and the CPU (10). The FDC 
(14) executes drive control for the FDD (13) according to 
control of the CPU (10) and exchanges various interface 
signals. The FDD (13) of the present invention is provided 
with an identification circuit (ID circuit) (15) for 
outputting identification data (hereinafter called as ID 
data) for use in identifying the specifications of the FDD. 

As shown in Fig. 2, the FDD (13) and the FDC (14) 
are connected by a plurality of interface lines (16) so as 
to exchange various interface signals through each of the 
interfaces (16). The interface signals includes a drive 
selector signal (DS), a step pulse (SP) , a direction signal 
(DIR), a head change-over signal (SIDE) and a data write 
signal (WD), which are output from the FDC (14), for 
example. Signals output from FDD (13), on the other hand, 
includes a track 0 signal (TRO) , a write protection signal 
(WP) and a data read signal (RD) , for example. According 
to the present invention, the ID circuit (15) mounted in 
the FDD (13) has a memory (20) which stores ID data. The 
ID circuit (15) is constituted to transmit ID data output 
from the memory (20) to the FDC (14) through the interface 
signal line (16) for use in transmitting the write 
protection signal (WP) . 
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As shown in Fig. 4, the FDD (13) is provided with a 
head (18) for performing read/write operations to the disk 

(17) used as a recoding medium. Both surfaces of the disk 

(17) are formed with a plurality of concentric tracks (17a) 
through a format operation of FDC (14) . Normally, the 
outermost peripheral track of the disk (17) is a track 0. 
The head (18) is mounted on a carriage mechanism (not 
shown) , and constituted in such a way that the head moves 

(searches) by a driving force of a stepping motor in a 
carriage mechanism in a radial direction (an arrow A) of 
the disk (17) . The head (18) is instructed by a signal DIR 
transmitted from the FDC (14) for its moving direction 

(either an inner or an outer peripheral direction). In 
this case, when the signal DIR with a logic level "H" is 
output, the head is instructed to move to the inner 
peripheral direction. When the signal DIR with a logic 
level X *L" is output, on the other hand, the head is 
instructed to move to the outer peripheral direction. In 
addition, the head (18) moves to a specified target track 
in synchronous with a step pulse (SP) transmitted from the 
FDC (14). The FDC (14) outputs a step pulse with a pulse 
number corresponding to a moving distance (the number of 
tracks) of head (18) . The head (18) moves by one track 
with a step pulse with the pulse number 1. 
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As shown in Fig. 3, the ID circuit (15) is a logic 
circuit comprising a counter (21) , flip-flop (22) 
constituting a latch circuit and a memory (20) constituted 
by shift registers. The counter (21) counts step pulses 
(SP) input to a lock terminal CK. When the counter counts 
up to a preset count value (for example, 160), it outputs a 
signal TC with a logic level "H" from the terminal end TC . 
An output signal output from an AND gate (23) is input to a 
clear terminal CL of the counter (21) . Both a signal DIR 
from the FDC (14) and a track 0 signal TRO from the track 0 
sensor (24) are input to each input terminal of the AND 
gate (23) . 

The track 0 sensor (24) is mounted in the FDD (13) . 
As shown in Fig. 5, when the head (18) moves to a position 
of the outermost peripheral track 0 of the- disk (17), the 
track 0 sensor (24) detects it and outputs a track 0 signal 
TRO with a logic level "L" . Upon receiving the track 0 
signal TRO as an interface signal, FDC (14) detects that 
the head (18) is positioned at the outermost peripheral 
track 0 which is a reference search position. 

The flip-flop (22) is a latch circuit for use in 
latching an ID responding state in synchronous with the 
signal TC transmitted from the counter (21) input to the 
clock terminal CK. The ID responding state is an 
identification mode in which ID data is input to the CPU 
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(10) instead of a normal mode (read/write mode). Upon 
setting the ID responding state, the flip-flop (22) outputs 
a signal with a logic level XX H" from an output terminal Q 
to an input terminal at one side of an AND gate (25) . At 
the AND gate (25) , a drive select signal DS is input from 
the FDC (14) to the other input terminal. A signal Gl at 
the output terminal is input to one input terminal of a 
NAND gate (26) . A signal from the output terminal Q of the 
flip-flop (22), on the other hand, is output to one side 
input terminal of an AND gate (27) . The drive select 
signal DS is input to the other input terminal of the AND 
gate (27) and a signal G2 from the output terminal is 
output to one input terminal of a NAND gate (28) . 

A write protection signal WP is input to the other 
input terminal of the NAND gate (28) from the write 
protection sensor (WP sensor) (29) . Upon inputting of a 
signal G2 with a logic level "H" from AND gate (27), the 
NAND gate (28) becomes active and transmits the write 
protection signal WP with a logic level X> L" as an interface 
signal. WP sensor (29) is mounted in the FDD (13). Upon 
detecting a write protection detection slide that is 
installed in a case for storing the disk (17), the WP 
sensor (29) outputs a signal WO with a logic level XX L" . 
The FDC (14) prohibits a data write operation to the disk 
(17) by receiving the signal WP as the interface signal. 
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An ID data output from the memory (20) is input to 
one input terminal of the NAND gate (26) . The NAND gate 
(26) becomes active upon inputting a signal Gl with a logic 
level W H" from the AND gate (25) and transmits ID data 
stored in the memory (20) to the FDC (14) as the interface 
signal instead of the signal WP . 

The memory (20) is a shift register having a 
plurality of (four in this case) preset type flip-flops (30 
to 33). For each of the flip-flops (30 to 33), data X> 1" is 
preset when a signal output from the inverter (34) is input 
to a preset terminal PS. The signal output from the 
inverter reverses a signal TC from the counter (21) . In 
this case, however, the presetting of data "1" to the flip- 
flop (31) is not executed. That is, a four-bit shift 
register is constituted in the memory (2 0) and ID data of 
"1011" is preset in synchronous with an output signal of 
the inverter (34). This ID data means one of 
specifications of a new type FDD since other specifications 
are different from that of the conventional types and the 
number of tracks, for example, is "80". 

Then, an operation of the abovement ioned preferred 
embodiment will be described below. 

At first, in the case of identification processing 
in step SI in Fig. 6, the CPU (10) identifies the number of 
tracks based on the specifications of the FDD (13) 
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connected to the computer system. That is, it identifies 
whether or not the system is of a type of the number of 
tracks "40" (step S6) or a type of the number of tracks 
"80", for example. Then, the present invention identifies 
whether or not the FDD (13) is a conventional type with the 
number of tracks of "80" (step S7) or a new type different 
from the conventional ones (step S5) . 

In the case of the identification processing at the 
step SI, the CPU (10) executes the processing illustrated 
in Fig. 7. That is, the CPU (10) controls the FDC (14) in 
the same manner as in step S10 in order to make the head 
(18) of the FDD (13) perform a search operation in an inner 
peripheral direction. In this case, CPU (10) sets a preset 
count value VC of a track counter (not illustrated) 
required for searching and controlling the head (18) to 
"39", for example (step Sll) . Then, the step pulse SP with 
the pulse number of "43", for example, is supplied from the 
FDC (14) to the FDD (13) (step S12). As shown in Fig. 5, 
the head (18) moves in an inner peripheral direction (an 
arrow Al) of the disk (17) in synchronous with the step 
pulse SP transmitted from FDC (14) . The CPU (10) counts 
the step pulse SP and outputs the pulse number of "43" 
(steps S13, S14), and then changes the search direction of 
the head (18) to an outer peripheral direction (step S15) . 
That is, if the FDD (13) connected to the system is of a 
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type with the specification of the number of tracks "4 0", 
the head (18) moves to the innermost peripheral track (a 
track N shown in Fig. 5) to perform the search operation 
from the innermost peripheral track to the outer peripheral 
direction. In addition, if the FDD (13) is of a type with 
the specification of the number of tracks "80", the head 
(18) searches in reverse from its approximate intermediate 
position to the outer peripheral direction. 

The CPU (10) outputs the step pulse SP per pulse 
from the FDC (14) and makes the head (18) to perform the 
search operation in an outer peripheral direction. A 
counted value in the track counter is subtracted in 
synchronous with this step pulse SP (step S16) . Each time 
the head (18) moves by 1 track in synchronous with the step 
pulse SP, the track 0 sensor (24) detects whether or not 
the head (18) arrived at the position of the outermost 
peripheral track 0 of the disk (17) (step S17). When the 
step pulse SP with the pulse number of "40" is output and 
the track 0 signal TRO is output from the track 0 sensor 
(24), the CPU (10) identifies that the FDD (13) is of a 
type with the specification of the number of tracks "40" 
(step S20) . When the counted value CV in the track counter 
becomes "0" before the track 0 signal TRO is output from 
the track 0 sensor (24), on the other hand, the CPU (10) 
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identifies the FDD (13) as the type with the number of 
tracks "80" (steps S18, S19) . 

With the identification processing, when the FDD 

(13) is of a type with the number of tracks "80" (NO in a 
step S2), the CPU (10) proceeds to ID data read processing 
according to the present invention (step S3). The CPU (10) 
executes the ID data read processing as shown in Fig. 8. 
First, the CPU (10) controls SMS FDC (14) to make the head 
(18) of the FDD (13) perform the search operation in an 
outer peripheral direction (step S30). When the head (18) 
arrived at the position of track 0 which is the outermost 
periphery of the disk (17) and the track 0 signal TR0 is 
output from the track 0 sensor (24), the search direction 
of the head (18) is switched to the outer peripheral 
direction (steps S31, S32) . 

The processing in step S32 causes a signal DR with a 
logic level "H" to be output. The signal DR indicates a 
search operation in an inner peripheral direction. In 
addition, the track 0 signal TR0 transmitted from the track 
0 sensor (2 4) becomes a logic level W H" . Accordingly, as 
shown in Fig. 3, the counter (21) is cancelled its cleared 
state from the FDD (13) having the ID circuit (15) and 
starts a counting operation for the step pulse SP from FDC 

(14) . Upon counting up to the preset counted value (160, 
for example), the counter (21) outputs the signal TC with a 
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logic level "H" from the terminal end TC . In this case, 
the counted value preset in the counter (21) is a value 
corresponding to the pulse number of the step pulse SP that 
cannot be obtained under a normal read/write mode of the 
FDD (13). That is, the pulse number of the step pulse SP 
in the case of the type with the specification of the 
number of tracks "80" is a maximum value of "80". Thus, no 
problem occurs if the counted value preset in the counter 
(21) is 81 or more, and then the value is set to "160" 
which is twice its value with margin - 

Upon counting of the step pulse SP transmitted from 
the FDC (14) up to "160", the counter (21) outputs the 
signal TC with a logic level "H" from the terminal end TC. 
Upon outputting of this signal TC, data "11" is preset for 
each of the flip-flops (30, 32, 33) in the shift register 
(20) by a signal output from an inverter (34) which 
inverses the signal TC (a step S34) . The flip-flop (22) 
latches an ID responding state that indicates a state of 
the identification mode in synchronous with the signal TC 
from the counter (21) . Upon setting the ID responding 
state, a signal Gl with a logic level "H" is output from 
the AND gate (25) . Then, the NAND gate (26) becomes active 
and becomes a state where the ID data transmitted from the 
shift register (20) is transmitted to the FDC (14) through 
an interface line for the signal WP. At this time, the 
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NAN D gate (28) is in a non-active state and does not 
perform transmission even if the write protection signal WP 
with a logic level W L" is output from the WP sensor (29) . 

The CPU (10) switches the search direction of the 
head (18) to an inner peripheral direction (step S35) . 
Accordingly, the signal DIR with a logic level "L" that 
indicates a search operation in an outer peripheral 
direction is output from the FDC (14). Due to this signal 
DIR, A clear signal with a logic level W L" is output from 
the AND gate (23) and then the counter (21) becomes a 
cleared state. The step pulse SP required for a search 
operation in an outer peripheral direction is output from 
the FDC (14) to the FDD (13). This step pulse SP is 
supplied to clock terminals CK of each flip-flop (30 to 33) 
in the shift register (20) . Accordingly, the preset ID 
data ("1011" of four bits in this case) is • output from the 
shift register (20) to the NAND gate (26) bit by bit in 
synchronous with the step pulse SP. With this operation, 
ID data transmitted from the shift register (20) is 
transmitted to the FDC (14) through an interface line of 
the signal WP (step S36) . 

FDC (14) transmits the transmitted ID data to the 
CPU (10). As shown in Fig. 6, the CPU (10) identifies the 
FDD (13) connected to the system as a new type FDD with the 
number of tracks "80" and other specifications different 
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from that of the conventional types based on the ID data 
(step S5) . In the case of the conventional type, on the 
other hand, all the ID data becomes "0" since the ID 
circuit (15) is not mounted in the FDD (13). With such an 
arrangement as above, the CPU (10) identifies that the 
conventional FDD (13) with the number of tracks "80" is 
connected with the system (step S7) . 

If the head (18) arrived at the position of the 
outermost peripheral track 0 of the disk (17), the track 0 
signal TRO is output from the track 0 sensor (24) (example 
in step S34) . Upon outputting the track 0 signal TRO with 
a logic level "L", the flip-flop (22) is cleared. 
Accordingly, the NAND gate (26) becomes a non-active state 
to prohibit transmission of ID data transmitted from the 
shift register (20). The NAND gate (28), on the other hand, 
becomes active and becomes a state in which the write 
protection signal WP with a logic level "L" is transmitted 
from the WP sensor (29) to the FDC (14) through the 
interface line. That is, the identification mode set by 
the CPU (10) is switched and the normal read/write mode of 
the FDD (13) is set. 

Thus, according to the present invention, a FDD with 
the different number of tracks can be identified. In 
addition, different specifications with the same number of 
tracks are preset in the memory (20) of the ID circuit (15) 
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based on the ID data. The CPU (10) maintains the 
identification mode which is different from the normal 
read/write mode by using the counted value of the step 
pulse SP. The ID data preset in the memory (20) is read 
out in this identification mode and FDD identification 
processing is executed based on this ID data. 

In addition, in the abovementioned preferred 
embodiment, the case of 4-bit ID data preset in the memory 
(20) has been described. It is apparent that the preferred 
embodiment is not limited to the case. The preset ID data 
is set in advance based on the contents of FDD 
specifications. For example, the CPU (10) has in advance 
ID data and a table in which the contents of the FDD 
specifications are included. The specifications of a FDD 
connected to the system are identified through use of this 
table . 
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(57) Claims 
Claim 1 

A computer system having a function for identifying 
a memory device, the computer system comprising: 

interface means (14) for constituting an interface 
between a central processing unit (10) in the computer 
system and a memory device (13), connecting with the memory 
device (13) through a plurality of interface signal lines 
(16), and exchanging various interface signals between the 
computer system and the memory device (13) ; and 

identification circuit means (15) for providing 
register means (20) in the memory device (13) so as to 
store identification data set based on the specifications 
of the memory device, and transmitting the identification 
data output from the register means to the interface means 
(14) under an identification mode by using a specified 
signal line of a plurality of interface signal lines. 
Claim 2 

The computer system having a function for 
identifying a memory device according to claim 1, wherein 

the memory device (13) is constituted by a floppy 
disk drive, and the interface means (14) is a floppy disk 
controller . 
Claim 3 
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The computer system having a function for 
identifying a memory device according to claim 1, wherein 

the identification circuit means (15) transmits the 
identification data to the interface means through a write 
protection signal line of the plurality of interface signal 
lines . 
Claim 4 

The computer system having a function for 
identifying a memory device according to claim 1, wherein 

the identification circuit means (15) reads out the 
identification data output from the register means under 
the identification mode in synchronous with a predetermined 
interface signal SP transmitted from the interface means 
(14) . 
Claim 5 

A computer system having a function for identifying 
a memory device, the computer system comprising: 

interface means (14) for constituting an interface 
between a central processing unit (10) in the computer 
system and a memory device (13), connecting with the memory 
device (13) through a plurality of interface signal lines 
(16), and exchanging various interface signals between the 
computer system and the memory device (13); and 

set means for being provided in the memory device 
(13) so as to set identification mode information in 
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synchronous with a first interface signal transmitted from 
the interface means; 

register means (20) storing the identification data 
set based on the specifications of the memory device; and 

signal transmitting means (26) for reading out the 
identification data transmitted from the register means in 
synchronous with a second interface signal transmitted from 
the interface means (14) based on the identification mode 
information set in the set means, and then transmitting the 
identification data to the interface means (14) through a 
signal line for a third interface signal. 
Claim 6 

The computer system having a function for 
identifying a memory device according to claim 5, wherein 

the memory device (13) is constituted by a floppy 
disk drive, and the interface means (14) is a floppy disk 
controller . 
Claim 7 

The computer system having a function for 
identifying a memory device according to claim 5, wherein 

the third interface signal line is a receding 
protection signal line. 
Claim 8 

The computer system having a function for 
identifying a memory device according to claim 5, wherein 
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the register means is constituted by a shift 
register and outputs the identification data in synchronous 
with the second interface signal. 
Claim 9 

The computer system having a function for 
identifying a memory device according to claim 5, the 
computer system comprising: 

counter means (21) for counting a step pulse 
transmitted from the interface means and outputting an 
effective signal upon counting up to a count value 
corresponding to the step pulse that is not generated in a 
normal read/write mode; and 

wherein the set means (22) sets the identification 
mode information in synchronous with the effective signal 
output from the counter means (21) . 
Claim 10 

The computer system having a function for 
identifying a memory device according to claim 5, the 
computer system comprising: 

counter means (21) for counting a step pulse 
transmitted from the interface means and outputting an 
effective signal upon counting up to a count value 
corresponding to the step pulse that is not generated in a 
normal read/write mode; and 
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wherein, in the register means (20), the 
identification data is preset in synchronous with an 
effective signal output from the counter means (21) . 
Claim 11 

The computer system having a function for 
identifying a memory device according to claim 10, wherein 

the register means (20) outputs the identification 
data to the signal transmitting means in synchronous with a 
step pulse transmitted from the interface means. 
Claim 12 

The computer system having a function for 
identifying a memory device according to claim 10, wherein 

the counter means (21) counts the step pulse SP 
transmitted from the interface means (14) in the 
identification mode when the head of the floppy disk drive 
searches in a first direction that is either an inner or 
outer peripheral direction; and wherein 

a track position detecting means (24) is provided 
for detecting a predetermined position of the head that 
performs a search operation in a second direction when the 
identification mode is cancelled, and the identification 
mode information set in the set means (22) is cleared in 
synchronous with a detection signal of the track position 
detecting means (24). 
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